J Steven Newman, 08:27 AM 2/4/2003 -0500, External Tank:Critical Processes / CFG Replacement:

X-Sender: snewman@mail.hq.nasa.gov =

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Tue, 04 Feb 2003 08:27:14 -0500 .

1.0: boconnor@hg.nasa,gov

From: J Steven Newman <snewman@hq.nasa.gov> i

Subject: External Tank:Critical Processes / CFC Replacements .

C¢: Jloyd@hq.nasa.gov, prutledg@hckna'sa.gov mkowales@hq.nasa.gov,
‘wbihner@mail.hg.nasa.gov, pric ardson@hq.nasa.gov .

Bryan:

Several notes and suggestions based on work experience as Chief Environmental Engineer in
OSF leading the replacement of Ozone Depleting Substances (1990-1994) | _

1. External Tank Blowing Agents . .
Main ET acreage blowing agent CFC-11 replaced with HCFC-141B. Other biowm? agents for
close out items at Cape also replaced - [ am researching / finding. oid files. Requalification of
new materials and Ei_rOces'ses was obviously a crifical concern. -At some point the Materials

- branch of the Fault Tree will want to closely examine this issue. '

2. External Tank Precision Cleaning Agents o L
Even more critical in both the ET and especially the SRMis surface preparation (precision
cleaning) of metal_pfie—bondmg. Any separation of material from a metaliic substrate raises
questions refated o PROCESS branch of Fauit Tree. in this case it is a process and a material -
question. The SSP, prior to the phase out uséd copiou amounts of Freon 113 (CFC-113}and a
material called 1,1,1, TCA for precision cleaning prior to bOn_dln%ppe(atr ns. Need to investigate
and identify the current surface preparation process for Orbiter bi-pod attach struts. ,

3. Method of Evaluation in Maving From the What to the Why

it may be useful to take a #r‘ocess failure perspective. For exarﬁple if we identify the triggering
event as foam breaking off the Orbiter bipod and hitting the Orbiter we will want to purste:

A. Potential Process Failures:
Bipod Foam Material Integrit
Bipod Foam Application/surface prep process
Bipod foam application process human error, efc.
B. In-Line Critical Process Controls

Critical importance fo identify in-place control processes for each ¢rit sub-process invoived.
Why did controf fail? .

C. External (independent assessment) controls over critical process

What extérnal independent control prdcesses were operative?
- DCMA?, NASA QA?, USA second set of eyes? :

~D. Re sour’celRequ-irements Balance enabling the critical process

Critical process integrity, water pressure, staffing, time fac'tprs,‘-et_c.

4. Independent reviews of USAGO

Please note that we have three recent (in last four years) independent assesment reports on
various aspects of SSP/USAGO processes, including a workforsce survey of 72 wrench
turners. . These may become important later. _ '

Continuing to wotk the Hi hl)/ secure Work Group capabilit?/. Meanwhile | will dig into the files
and try to work up more ET / foam / precision cleaning material immediately.

R/Steve

Yl o d od Foe e P9 Yo £T T T & % xw 42



J Steven Newman, 08:27 AM 2/4/2003 -0500, External Tank:Critical Processes / CFC Rebl-acement: :

Prinntad for Pata Ritlardma < Tlofme T D sblm od oo o r e e o o RN



Wayne R. Frazier, 09:20 AM 2/4/2003 -0500, STS 107 Investigation Organization Overview.ppt

X-Sender: wirazier mail hg.nasa.gov
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date Tue, 04 Feb 2003 09:20:55 -0500
To: jlloyd@h nasa gov, jlemke@hgq.nasa.gov, fchandle@hgq.nasa. gov
~_prutiedg@hg.nasa.gov -
From: "Wayne R. FraZIer" <wfrazier@hg.nasa.gov>
Subject: STS 107 lnvestlgatlon Organization Gverview.ppt

Eresh from Bill Hill

% 'STS 107 !nvesthatlon Orqantzatlon Overvnew‘[ ppt

—

Wayne R. Frazier

NASA Headquarters - Code QS

Office of Safety and Missjon Assurance
Washington,DC 20546-0001

Ph: 2027358-0588 Fax: 202 358 3104
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"Mission success starts with safety"
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Michael Stamatelatos, 08:59 AM 2/3/2003

X-Sender: mstamate@mail.hq.nasa. ov
MM Windows Eudora Version 4.3.2

X-Mailer: QUALCO
‘Date: Mon, 03 Feb 2003 08:59:50 -0500

To: Pete Ruﬂedsc%e <prutledg@hq.nasa.gov>
! lamatelatos <mstamate
Subject: Re: Supporting Bryan on the Co

From: Michael
Board (CAIB)
Pefe:

0500, Re: Supporting Bryan on the Golumbia Accident |

h%..nasa'.gow .
umbia Accident hvestigation

Aftached is a short description of a scenario that may be'impc}rtant for STS-107.
| have a telecon with the shuitle PRA group at 11:30 AM today.

Can | sihara this with them?
e

Micha

AL 07:49 PM 2/2/2003 -0500, you wrote:

Code Q staff members,

. £ youmay know Bryan fs the ex-officio member of the Columbia Accident Investi

afion

Board, He'left for Barksdale AFB this afternoon around noon time. That is whére ge will meet

up with the other CAIB members.

Oné of aur main jobs in the immediate future will be to' support him. We can support him in at
least three wm: 1.f We can respond to his requests. 2. We can collect, on our own |n|%tIVe, _
eof u

data that cou

se to him (but we heed to proceed most carefuli on this one). 3. We

can suggest questions or avenues of investigation that he might be able to inject into the work

of the board.

Attached is a rough list we pi‘epér‘ed?taday of iﬁveét_igatfve areas--for the most part these are
areas in which the SMA commuriity has some special expertise. For each area we have

tentatively named an OSMA lead"(and in'some cases more than oné pérs

If you can think of other areas. that we have not captired, and shotild, lat mé know. If wa've

associated you with the wrong area(s)

know. We don't want to disrupt the investigation--we want to be priide ant to he

Bryan. Think about whether and Fow you might be able to be helpful in these areas; then,

beiore you take any action, write don your pian in a clear, concise-manner, and send it to me--
ate what you m e able fo do and how you would proPose; to.dg it. THeh watt for a go-

. 8
ahead frOmyJim orgme. Keep in mind that we have asked R fors ) C,
» and SSC to work with us as needed, so this can be part of your plan, if

I a . H
ebpropriate."

We have also asked all 10 SMA difectors to think of questions or issues that Bryan might
pursue with the CAIB. | will be collecting these inputs. Your : uestions and issues are solicited

as well. Put your investigator hat
RaZard analyses, send me your ideas.

on, think about this; do your 6
il coilect them up, as wel

or failed fo associate you with the right a,r‘_ea(s)ﬁ let me
rudent: we want to help

he SMA direciors a

Wn personal fault frées an
I, to send to Bryan.

Lef's do a great job for Bryan on this important matter.

Thanks,
Pete

Peter J. Rutledge, Ph.D.

Director, Enterprise Safety and Mission Assurance Division

‘Acting Director, Review and Assessment Division
Office of Safety and Mission Assurance
NASA Headquarters, Code QE, Washington, DC 20546

h: 202-358-0579
AX:202-358-2778
e-mail: pete.rutledge@hg.nasa.gov

- Mission Success Starts with Safety]

Printed for Pete Rutleadde <Pofar | P itlard me



_Michael Stamatelatos, 08:59 AM 2/3/2603 -0500, Re: Sixppbrting Bryan on the Columbia Accident |

@ Scenario.doc

**********#****************************************

Dr Muchae! Stamatelatos
nager dgenc Risk Assessment Pragram
“NASA ?ua ers - Mail Code QE

Office of a eg and Mlssmn Assurance

300 E Street, .

Washm ton, DC._ 20024

02/358-1668 Fax: 202]35&2?78

k- mall Michael.G. Stamate!atosd%nasa gav

Please note change in e-mail a

res *l
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"Mission success starts with safety"

Prinfad for Pafa Rittladon <Poatar § D cblo od e 2N o oo



Potential Scenario for STS-107

- A piece of insulation from ET: debonding detaches and impacts the orbiter
The impact causes removal or partial detachment of tile(s)
Alternately, the impact causes an indentation of significant size
Damage progresses due to air loads and'thermal heating loads during
- ascent but without significant consequences because of decreasing
atmosphere density .

5. During rentry, the mechanical and thermal loads from aerodynamic -
heatihg continue the damage to the orbiter; The orbiter condition from #4
above is used as input to this analysis o

6. The aerodynamic heating and mechanical loads are exacerbated by the ~
presence of local hot spots that are generated in the areas of damage

7. Heating increases and propagates into the orbiter due to contact to metal
surfaces . '

8. Fuel lines or cells become exposed to excessive heatirig and explosion

occurs. '

PwN

This scenario can be analyzed with a combination of system PRA programs
(e.g., QRAS), thermal analysis and structural programs (e.g., NASTRAN). An
event tree can be developed and the success criteria, probabilities, and
uricertainties can be calculated by thermal and structural programs.

Known input information:

Q Time_énd size of the detached piece of.insulation
0 Time of the explosion during rentry . B

From these, the shuttle velocity and associated cumulative heating and
mechanical loads can be calculated with associated uncertainties.



Vernon W'Wessel, 08:00 AM 2/4)‘2003 -0500, Re: Supporting Bryan on the Columbia Accident Inve

X-Infor ODIN / NASA Glenn Research Center

X-Sender: r; wes‘s%w_e‘rve.grc,nasa. ov

X-Mailer: QUALCO indows Eudora Version 5.1.1 .

Date: Tue, 04 Feb 2003 08:00-32 -0500

To: pruﬂedg@w.nasa.gov

From: Vermon W Wessel <Vernon.W.Wessel_@nasa.g.ow

Sg_b;ae;gt:( ggiaf‘jupportmg Bryan on the Columbia Accident Invesfigation
0 : '

Good Morning Pete,

I sent a request to our entire OSAT staff yesterday as to questions they might ask. 1 compiie
- them and send to you in the next couple of days. Sormetimes there are a few gems in lists like
this. My question would be the construct on the event mishap sequence timeline probably only
!OOKII'I? a reentry to vehicle loss mit!ail){. Probably has been accomplished but can lead to real
plus data points, of successful vehiclé return. Then of

Here Lojs has been workihg the PBMA elemerit of the ir_nvéstigaﬁon with Steve, and Frank is
looking into a Pa_?/load Hazard Summary. [l get the listing of possible guestions fo you ASAP. .
nothing else it will let you know the things in the mind of a somewhat educated public.

Thahk You, ,
. Bili L ‘

AL 07:40 AM 2/3/2003 -0500, you wrote:
Pete :

Just to let you know, | have requested from Yolanda's folks the ET TPS hazards (received this
AM) and the PRA scenarios that iead to early entry LOV, - - o
Soon, all our requests will be focused through a single point of contact called the NASA Task
Force Action Center. But for now, if's a bit of a flail. " #t will be easy, if we are not Careful. to
overwhelm the system, so once that system is up and running, all'our ins and cuts will be run
through that entity, ] = _

By the way, I'm ve Impressed with our Board and especia!le/ its chairman. We are L,if) and
running a 1ull 4 weeks at least ahead of schedule comripared fo the Challenger BRP. Having:
said that, the board has a lot of work to do before they are smart enough o begin fo digest..but
I _amt optimistic. : ;

est,

At 07:49 PM 2/2/2003 -0500, you wrote;
Code Q staff members,

As you may kriow Bryan is the ex-officio rhembe ) 1 :
Board. He'left for Barksdale AFB this afternoon around noon timé. That is wheré

f of the Columbia Accident lnvesﬁﬁaﬁo'_?I
a wl

meet up with the other CAIB menibers.

. One of éut main jobs in the immediate future will be to__s‘u%port.him. We can support him in
at least three ways: 1. We can respond to his requests. 2. Wé can collect, on our own
initiative, data that could be of use to him (but wé need to proceed maost carefully on this
one). 3. Wecan su?%est questions or avenues of invéstigation that he might be able to

- inject into the work of the board. ' , -

Attached is a rough list we prepared today of investigative areas--for the most part these are
areas in which the SMA community has some special expertise. For edch area we have

together). -If you can think of other areas that we have not captured, and should, let me .

know. If we'Ve associated you with the wrong area(s) or-failed fo associate you with the right

area(s), let me know. We don't want o disrupt the mvesf_r%?tlon--We want to be prudent; we

want to help Bryan. Think about whether and how you might be able fo be helpful in these

areas, then, before you take any action, write down your plan in a clear, concise manner, and

send it to me--state what }rou might be able to do and how you would propose to do it. Then
- wait for a go-ahead from Jim or me. Keep in'mind that we have asked the SMA directors at

Printed for Pete Rutledge <Pater | Riiflard oo o oo



‘Vernon W Wessel, 08:00 AM 2/4/2003 -0500, Re: Supporting Bryan on the Columbia Accident Inve

JSC, MSFC, KSC, LaRC, ARC, and SSC to work v:/ith us as needed, so this car{ be part of
your plan, if appropriate

We have also asked all 10 SMA directors to think of questions or i$sueé that Bryan might
pursue with the CAIB. 'will be cojlectin% these inputs. Your questions and Issues are
solicited, as well. Put your investigator hat on, think about this, do your own personal fault

Up, as well, to send to

-

téees and flazard analyses, send rme your ideas. [l collect them
ryan. -

Let's do a'g'reat job for Bryan on this important matter.
Thanks,
Pete _ o

Peter J. Rutledge, Ph.D. o

- Director, Enterprise Safety and Mission Assurance Division
cting Director, Review and Assessment. Divisicn
ffice of Saféety and Mission Assurance -

NASA Héadquarters, Code QE, Washington, DG 20548

Eh: 202-358-0579
AX:202-358-2778 _
e-mail; pete.rutledge@hq.nasa.-gov

Mission Success Starts with Safetyl

o'C

Bryan G'Cornor

Associate Administrator .

Office of Safety and Mission Assurance

Vernon W (Bill) Wessel _ .
Director, Safety and Assurance Technologies Directorate

National Aeronautics and Space Administration
John H. Glenn Research Center .
Mail Stop: 3-6 : :

21000 rook?]ark Road

Cleveland, Ohio 44135

‘Phorie: g216) 433-2350
- EAX (216§ 977-7005
E-Mail: Vernon.W;Wessel@grc.nasa.gov

Mission Success Staris With Safety

Printed for Pete Rutiedge <Peter J Ritlardmmsm oo — .



Michael Stamatelatos, 03:48 PM 2/4/2003 -0500, Fwd: Scenario

X-Sender: mstamateﬁ@ma:l hq nasa.gov

X—Mal ler: QUALC Windows Eudora Version 4.3, 2
Date: Tue, 04 Feb 2003 15:48:04 -0500

To: prutled g@hq nasa.gov

From: Michael Stamatelatos <mstamate@hq nasa.gov>

Subject: Fwd: Scenano '

" Pete:
_,\Sﬂ_orry llforgot to copy you fo thls

Date: Tue, 04 Feb 2003 15:43:07 -0500
To pr!char (1 nasa. ?

From: Michael Stamate atos <mstamate@hq.nasa. gov>
Subject: Seenario

Pam '
' I_f;ave this scenario to Pete yesterda mornlng
e as ed me today to send 1t to you 1o put into the material to be sent to Bryan.

Mlchael

. -

o) )
é Scenariol.doc

**************'I—***'k*************‘k******'lr***********

Dr. Michael Stamatelatos
Manager ency Risk Assessment Program
uarters - Mail Code QE
ff' ce of Sa gand Mission Assurance

300 E Street,

Washington, DC 20024

Phone: 202/358-16 8 Fax: 202/358-2778

E-mail: Michael.G.Stamatelatos @nasa, gov
eren LPlease note change In e-mail A ressl***

**** Bl e o e *********************

"Mission success starts with safety”
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02/03/03 8:00 AM Michael Stamatslatos, Code QE

Potential sce‘w

e QT




_——



02/03/

03 8:00 AM Michael Stamatélatos, Code QF

A potential scenario for STS-107 that has not béen considered in the Space-
Shuttle PRA is the following one: _ o

0ooo.

(W]

=]
0
lmpoi;t

Q
a

. A piece of insulation from ET debonding detaches and impacis the orbiter

The impact causes removal or partial detachment of tile(s). -
Alternately, the impact causes an indentation of significant size

- Damage progresses due 1o air loads and thermal heating during ascent

but without great consequences due to decreasing atmosphere density
During réntry, the mechanical and thermai loads from aerocdynamic
heating continue the damage to the orbiter that began during launch

The aerodynamic heatirig and mechariical loads are exacerbated by the
presence of local'hot spots generated in the areas of damage
Heating increases aiid propagates fo the orbiter through conducting -
surfaces : . .

Fuel iines or cells become exposed to excessive heating and explosion
occurs, w :

ant points of this scenario that were not considered in the Shuttle PRA are
damage incurred in the ascent phase continues in the réentry phase, and
heatirig in damaged area causes hot spots, i.e., higher thermial and
structural loads than heatirig of siooth surfaces.



Jonathan B. Mullin, 10:57 AM 2/3/2003 -0500, OSMA Support to Bryan 0’Connor as

X-Sender; jmullin@mail.hq.nasa.gov -

X-Mailer: QUALCOMM Windows Fudora Version 4.3.2

Date: Mon, 03 Feb 2003 10:57:26 -0500 /
To: prutledg@hq nasa.gov :

From: "Jonathan B, Mullin” <jmullin@hq.nasa:gov>

Subject: OSMA Support to Bryan O'Connor as . o

Ex:Officio member of Space Shuttle Mishap Investigation Board (SSMIB)

Cc: Matthew Gaier <mgaier@hq.nasa.gov>, wharkins@hg.nasa.gov,

~ eraynor@hg.nasa.gov, lemke@hq.nasa.gov

Pete, some recommendations in to the ass‘igi?ments are indicated in Yellow. | think we need to |

- add some Flight (Aviation Safety) into the task | _
listing of the enclosed topics. Perhaps there is a-neéd to coordinate some of our areas with
Code AM as they may overlap, such as Human Factors. ,

Regérds, Jon

Jonathan B. Mullin
Manager Operational Safety
Eimergency Preparedness Coordinator L
Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589 ' ' ‘

" FAX (202) 358-3104 .
"Mission Success Starts with Safety"

g‘ﬂ»' OSMA Support to Bryan O1.doc

ed aréas. [ would recommend that we do a priority

Deliriftrard € ar Daftea Devdlmedrmvm o FYmd e T Yol oo F o™ .
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~dJohn P Castellano, 01:18 PM 2/3/2003 -0500, Re: Supporting Bryan on the Columbia Accident Inve

X-Sender, jcastell@mail.hg.nasa.gov )
X-Mailer. QUALCOMM Windows Eudora Version 4.3.2
Date: Mon, 03 Feb 2003 13:18:44 -0500

To: Pete Rutledge <prutledg@hq.nasa.gov>

From: John P Castellano <Jcastellgh%nasa.gov>
Subject: Re: Supporting Bryan on the Columbia Accident Investigation -
" Board (CAIB) . : .
Cc: snewman@hqg.nasa.gov , : i

Pete, a possible afea of review and assessment could be in the ﬁerforman_ce' of the two ET
conﬁ%uratlons (LWT and SLWT) . Specifically looking at post flight orbiter tile damage vs the ET
used for the flight. Further an evaluation of ambient atmospheric conditions (temp, dew point ) at
time of launch plotted against tile damage..and ET might also be informative. This sort of
assessment was g—:-xtremelg useful in the Challenger investigation-which showed a definitive

- relationship of O ring blow by and temperature...with greater blow by as the temperature was

lower...

At 07:49 PM 2/2/2003 -0500, you wrofe:
Code Q staff members, :

As you may know Bryan is the ex-officio member of the Columbia Accident Invéstiﬁaﬁon
Board. He left for Barksdale AFB this afternoon around noon time. That is where he will meet
up with the other CAIB members. :

One of our main jobs in the immediate future will be to support him. We can support him in at
least three ways: 1. We can respond to his requests, 2. We can collect, on our own initiative;
data that could be of use to him (but we need to proceed most carefully on this one).. 3. We

can suggest questions or avenues of investigation that he might be able to inject into the work:

of the board.

Aftached is a rough list we prepared today of investigative areas--for the most part these are
areas in which the SMA community has Some special expertise. For each area we have
tentatively named an OSMA lead Eand in some cases more than one péerson to work together).
If you can think of other areas that we have not captured, and should, let me know. if we've
associated you with the wrong area(s) or failed to associate you with the right afea(s), let me
know.- We don't want to disrupt the investigation—-we want to be pruderit; we want to help
Br¥an. Think about whether and how you might be able to be helpfuil in these areas; then, :
before %ou take any action, write down your plan in a clear, concise manper, and send it to me--
- state what you might be able to do and how you would 'p;‘opose‘ to doit. Then wait for a go-
ahead from Jim or me. Keep in mind that we have asked the SMA directors at JSC, MSFC,
KSCGC, LaRC, ARC, and SSC to work with us as needed, so this can be part of your plan, if

‘appropriate. _
‘We have also asked al 10 SMA directors fo think of questions or issues that Bryan might .
pursue with the CAIB. I will be collecting these inputs. Your questions and jssues are solicited,
as well. Put your investigator hat on, think about this, do your own personal fault trees and
hazard analyses, send me your ideas. [l collect them up, as well, 16 send to Bryan.

Let's do a great job for Bryan on this important matter.
Thanks, '
Pete

Peter J. Rutledge, Ph D, _ .
Director, Enterprise Safety and Mission Assurance Division -

Acting Diréctor, Review dnd Assessment Division
Office of Safety and Mission Assurance -
NASA Headquarters, Code QE, Washington, DC 20546

Eh: 202-358-0579
AX202-358-2778 ,
e-mail: pete.rutledge@hq.nasa.gov




John P”Castel!ano; 01:18 PM 2/3/2003 -05'0;0, Re: Supporting Bryan on the Columbia Accident Inve
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a Pamela Richardson, 06:44 AM “21412003 -0500', Re: Fwd: Re: Supporting Bryan on the Columbia Ac .

X-Sender: prichard%nai{.h nasa.gov

X-Mailer: QUALCOMM Windows E lidora Version 4.3.2
Date; Tue, 04 Feb 2003 06:44:03 -0500 :

To: Pete FéuﬂedF?_ea' <pruttedg@hq.nasa.gov>

From: Pamela Richardson <prichard@hq.nasa.qov>

Subject: Re: Fwd: Re: Sug orting Bryan on the Columbia Accident
Investigation Board (CAI S) : . _

Pete —

Today [ will be starting a list of actions and a list of questions/issyes for Bryan. Both will be
posted daily on the QMIC door. _ ;

Pam -
A?: 05:44 PM 2/3/2003 -0500, you wrote:
am, :

.Here's one for the sugﬁgested questionfissue list for Briyan. Are yoeu keePintg_ such a list. Iforget
itthis was one of the Tists we talked about. I's one that needs 10 be collected. '
S ender: jcasteli@mal ha nase

A-oenaer: Icasteli@mail.hg.nasa.gov

X-Mailer: Q’UALC&%IM WiﬁdoWs udora Version 4.3.2
- Date: Mon, 03 Feb 2003 13:18:44 -0500

To: Pete Rutledge <Frutledg@hq,nasa.gov>

From: John P Castellano, <Jcaste!@h%nasa. ov> ' o

Subject: Re: Supporting Bryan on the Columbia Accident Investigation

Board (CAIB) , '
Cc: snewman@hgq.nasa.gov

Pete, a possible area of review and assessment could be in the geﬁorman_c‘e of the two ET
configurations (LWT and SLWT) . Specificall looking at post flight orbiter tile damage vs the
ET used for the flight. Further an evaiuation o ambient atmospheric conditions (temp, dew
point ) at time of ldunch plotted against tile damage..'a'nd ET might also be informative. This
sort of assessment was extremely useful in the hallenger investigation which showed a
definitive relationship of O ring blow by and temperature.. with greater bfow by as the -

temperature was lower...

ALO7:49 PM 2/2/2003 -0500, you wrote:
Code Q staff members,

As you may know Bryan is the éx-officio member of the Columbia Agcident !nVestiﬁatid_n
Board. He left for Barksdale AFB this afternoon around noon time. That is where he will
meet up with the other CAIB members. :

One of our main jobs in the immediate future will be to su%po'rt_-him. We can suppoit him in
at least three ways: 1. We can respond to his requests. 2. We ¢an collect, on our own
initiative, data that could be of use to him (but we need to proceed most carefully on this
one). 3. Wecan su?g]e-‘st questions or avenues of investigation that he might be able to.
inject into the work of the board. : :

. ) {
Attached s a rough list we prepared today of investigative areas--for the most part these are
areas in which the SMA community has some special expertise, For each area we have
tentatively named an OSMA lead (and in.some cases rore than one person to work
together). If you can think of other areas that we have not captured, and should, let me
know. If we've associated you with the wrong area(tsLor,_farIed_ to associate you with the
right area(s), let me know. 'We don't warit fodis rug the Investigation--we want fo be

rydent; we want to helﬁ Bryan. Think about whether and how you might be able to be
ﬁelpful in these areas; then, before you take any action, write down your planin a clear,
concise manner, and send it to me--sfate what you might be able to do and how you would
propose fo do it. Then wait for a go-ahead from”Jim or me. Keep in mindthat we have
asked the SMA directors at JSC, MSFC, KSC, LaRC, ARC, and SSC to work with us as
needed, so this:can be part of your plan, if appropriate. T

rinted for Pefe Rifladoan cBDofer | Dokl e o o



Pamela Richardson, 06:44 AM 2/4/2003 -0500, Re: Fwd: Re: Supporting Bryan on the Golimbia Ac

We have also asked all 10 SMA directors to think of questions or issues that Bryan might
pursue with the CAIB. 1will be co]!ectin]g! these inputs, Your questions and issues are
solicited, as well. Put your investigator hat on, think about this, do your own personal fault
trees and hazard analyses, send me your ideas. Il collect them up, as well, to send to

Bryan. '
Let's do a great job for Bryan on this impaortant matter.

Thanks, | ) ' .
Pete -

Peter J. Rutledge, Ph.D. . . . :
Director, Enterprise Safety and Mission Assurance Division -
Acting Director, Review and Assessment Division :

Office of Safety and Mission Assurance

NASA Headquarters, Code QE, Washington, DC 20546

oh: 202-358-0579
AX:202-358-2778
e-mail: pete.rutledge@hq.nasa.gov

| Mission Success Starts with Safety!

Peter J. Rutledge, Ph.D. ) o
. Director, Enterprise Safety and Mission Assurance Division

ting Director, Review and Assessment Division
ffice of Safety and Mission.Assyrance L

NASA Headquarters, Code QE, Washington, DC 20546

h; 202-358-0579
AX202-358-2778 :

. .e-mail: pete.rutledge@hq.nasa.gov

Mission Success Starts with Safety! | ' . . o )
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Pamela F. Richardson . : -

Aerospace Technology Mission Assurance Manager
- Enterprise Safety and Mission Assurance Division, Code QF

Office of Saf‘etg and Mission Assurance, NASA Headquarters

300 E. Street, S.W., Washlngton, DC 20546

phorte: 202-358-4631, fax: 202-358-2778

"The meek can *have* the Earth. The rest of us are going to the
stars.” - Robert Heinlein. ) ] , _
“We have to learn to manage information and its flow. fwe don't, it
will all end up inturbulence ™ --- RADM Grace Hopper ..
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John P Castellano, 01:18 PM 2/3/2003 -0500, Re: Supporting Bryan on the Columbia Accident Inve
X~Sepderacastelgal)“mail.hq.nasa.rc__;ov
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Mon, 03 Feb 2003 13:18:44 -0500 - :
To: Pete Rutledge <Prut[ed @hg.nasagov> .
‘From: John P_Castellano < castellgh%nasa. ov>

- Subject: Re: Supporting Bryan on the Columbia Accident Investigation
Board (CAIB) '
Cc: snewman@hg.nasa.gov

Pete, a possible area of review and assessment could be in the performance of the two ET.
configurations (]I;WT and SLWT). S?eciﬁCalIy looking at post flight orbiter tile damage vs the ET
used tor the flight. Further an evaluation of ambient almospheric conditions (temp, dew point ) at
time of launch plotted against tile damage..and ET miight also be informative. This sort of
assessiment was extremely useful in the Challenger investigation which showed a definitive
lrfe\lfva_tlonshlp of O ring blow by and temperature...with greater blow by as the temperature was
ower....

AL 07:49 PM 2/2/2003 -0500, you wrote:
Code Q staff members, _

As you may know Bryan is the ex-officio member of the Columbia Accident Investi ation
Board. Heleft for Barksdale AFB this afternoon around noon time. That is where he will meet
up with the other CAIB members.

One of our main jobs in the immediate future will be to support him. We can support him in at
least three ways: 1. We can respond to his requests. 2. We can collect, on our ewn initiative,
data that could be of use to him (but we need to proceed most caréﬁJJ_I?/ on this one). 3. We
c??ﬁsubggesdt questions or avenues of investigation that he might be able to inject into the work
of the board.

Attached is a rough list we prepared today of investigative areas--for the most part these are
areas in which the SMA commuhity has some spectal expertise. For each area we have
tentatively named an OSMA lead (and in somie cases more than one perSon to work t‘ogt.ather).
If you can think of other areas that we have not captured, arid should, let mé know. if we've
associgted you with the wrong area(s) or failed to assoclate you with the nght a_'rea(s%; let me
know. We don't want to disrupt the investigation--we want to be prudent; we want to help
Bryan. Think-about whether and how you migiht be able to be helpful in these areas; then,
betore ¥10u take any action, write down your plan in-a clear, concise, manner, and send it to me--
state what you might be able to do and how you would propose fo doit. Then wait fof a 'EQ~
ahead from Jim or me. Keep in mind that we have asked the SMA directors at JSC, MSFC,
KSC, LaF%C, ARC, and SSC to work with us as needed, so this ¢an be part of your plan, if
appropriate.. A . :

We have also asked all 10 SMA directors to think of questions or issues that Bryan might
pursue with the CAIB. 1will be collécting these inputs. Your questions and issues are solicited,
as well. Put your investigater hat on, thirik about this, do your own personal fault trees and
hazard analyses, send me your ideas. [l collect them up, as well, to sehd to Bryan.

- Let's do a great job for Bryan on this important matter.
Thanks, : ' o : N L
Pete '

Peter J. Rutledge, Ph.D. . o
Director, Enterprise Safety and Mission Assurance Division
Acting Direcfor, Review and Assessmnient Division

Office of Safety and Mission Assurance

NASA Headquarters, Code QF, Washington, DC 20546

h: 202-358-0579 -
AX:202-358-2778 '
e-mail: pete.rutledge@hqg.nasa.gov

. P — . _— e m . Jp—



John P _Ca_ste'[lano, 01:18 PM 2/3/2003 -0500, Re: Supporting Bryan on fhe Columbia Accident [nve

Mission Success Starts with Safety!




Jonathan B. Mullin, 10:57 -AM 2{3/2003 -0500, OSMA Support to Bryan O’Connor as

. &Sender; imullin@mail.hg.nasa.gov .
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Mon, 03 Feb 2003 10:57:26 -0500
To: prutledg@hq.nasa.gov )
From: “Jonathan.B. Mullin” <Jmuilin@%hq.nasa.gov> :
Subject: OSMA Support to Bryan OConnor as .- o
Ex-Officio member of Space Shuttle Mishap Investigation Board (SSMIB)
Cc: Matthew Gaier <mgaier@hq.nasa.gov>, wharkins@hgq.nasa.gov,
- eraynor@hg.nasa.gov, emke@hq.nasa.gov :

. Pete, some recommendations in to the assignments are indicated in Yellow. | think we need fo
-add some Flight (Aviation Safety) into the tasked areas. Iwould recommend that we do a,{)nonty
listing of the enclosed topics. Perhaps there is a need to coordinate some of 6ur areas with
Code AM as they may overlap, such as Human Factors. -

- Regards, Jon

Jonathan B. Mullin

Manager Operational Safety )

Emefgency Preparedness Coordinator o
Headquarters Natianal Aeronautics and Space Administration
Phone (202) 358-0589 :

FAX (202) 358-3104 .

"Mission Success Starts with Safety”

=| OSMA Support to Bryan O1.doc
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'Mi.chael Stamatelatos, 08:59 AM 2/3/2003 43506, Re: Supporting Bryéh on the Columbia Accident |

X-Sender: mstamate@mail.hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Mon, 03 Feb 2003.08:59:50 -0500 :

To: Pete Ru‘tledsqte <prutledg@hq.nasa.gov>

From: Michael Stamatelatos <mstamate@hq.nasa.gov>

Subject: Re: Supporting Bryan on the Columbia Accident Investigatio
Board (CAIB) o ’ .

Pete: : _ .
Aftached is a short description of a scenario that may be important for STS-107.

| have a telecon with the shuttle PRA group at 11:30 AM today.
I?/I‘a% | slhare_this with them? .
ichae

AL 07:49 PM 2/2/2003 -0500, you wrote:
Code Q'staff members,

As you may know Bryan is the ex-officio member of the Columbia Accident !nvéstiﬁatfon ,
Board., He'left for Barksdale AFB this afternoon around noon time. That is where he will meet
up with the othér CAIB members. - o

One of our main jobs. in the immediate future will bé to support him. We can support him in at
least three ways: 1. We ¢an respond fo his requests. 2, We can-¢ollect, on our own initiative,
data that could be of use to him (but we need 0 proceed mast carefully on this one). 3. We
c;?\lt'.'l1 s%ggegt questions or avenues of investigation that he rmight be able to inject info the work
of the board. ‘ '

Attached is a rough list we prepared today of investigative areas--for the most part these are-
areas inwhich the SMA community has some special expertise. For each area we have
tentatively named an OSMA lead gand in some casées more than one persori to work together).
If you can think of other areas that we have not captured, arid ‘shiotld, let me know. - if we've
associated you with the wrong area(s) or failed to. assotiate you with the right aréa(s), let me
know. We don't want to disrupt the investigation--we want to be Frudp‘r]t; we want to help
Br¥an. Think about whether and how you might be ablé to be helpful'inthése afeas; then,
before yoy take any action, write down your plan in a clear, concise manfer, and send it to me--
state what you might be able to do and how you would propose to’'dait. Then.wait for 8 go-
ahiead from Jim of me. Keep in mind that we have asked the SMA direcfors at JSC, MSEC,
, and SSC to work with us as neéded, so this can be part of your plan, if

WA ’ a T
appropriate. ) _ .
We have alsp asked all 10 SMA directors to think of questions or issués that Bryan might
pursue with the CAIB. | will be collecting these inputs. Your questions dnd issues are solicited,
as well. Put your investigator hat on, think about this, do your own pérsonal faul frees and
hazard analyses, send me your ideas. [l collect them up, as well, to send to Bryan.

Let's do a great job for Bryan on this important matter. =~
“Thanks, B
Pete

- Peter J. Rutledge, Ph.D. . L
Director, Enterprise Safety and Mission Assurance Division
Acting Director, Review dand Assessment Division
Office of Safety and Mission Assurance =
NASA Headquarters, Code QE, Washington, DC 20546

oh: 202-358-0579
AX:202-358-2778 _
e-mail: pete.rutledge@hq.nasa.gov

Mission Success" Starts with Safety!
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Michael Sfamateiato's, 08:59 AM 2/3/2003 -0500, Re: Supporting Bryan on the Columbf;t Accident |

@ Scenario.doc

g e ek de Koo ke ded ok ek ke ek dek ko kkkk ke ko hkhk ki ki kil kkkkkkdk

. Dr. Michael Stamatelatos ‘ -
Manager, ﬂaqenjc Risk Assessment Program
NASA Headqguarters - Mail Code QE :

Office of Safety and Mission Assurance

300 E Street, SW . '
Washington, DG 20024

Phone: 202/358-1668. Fax: 202/358-2778
E-mail: Michael.G.Stamatelatos@nasa.dov-
Please note change in e-mail address)
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"Mission success starts with safety”




Potential Scenario for STS-107

A piece of insulation from ET debonding detaches and impacts the orbiter
The impact causes removal or partial detachment of tile(s)
Alternately, the impact causes an indentation of significant size
Damage progresses due to air loads and thermal heating loads during-
ascent but without significant consequences because of decreasing
atmosphere density
5. During rentry, the mechanical and thermal loads from aerodynamlc
heating contmue the damage to the orbiter; The orbiter condition from #4
above is used as input to this analysis
6. The aerodyharnic heating and mechanical loads are exaCerbated by the
presence of local hot spofs that are generated in the areas of damage
7. Heating increases and propagatesinto the orblter due to contact to. metal
surfaces
. 8. Fuellines or cells become exposed to excessive heating and explosion
oCCeurs. -

B wN

This scenario can be analyzed with a combination of system PRA programs
(e.g., QRAS), thermal analysis and structural programs (e.g., NASTRAN). An
event tree can be developed and the success criteria, probabilities, and -
uncertainties can be calculated by thermal and structural programs.

Known input information:

o Time and size of the detached piece of insulation
n Time of the explosion during rentry

From these, the éhuttle velocity and associated cumulative heati'hg and
mechanical loads can be calculated with associated uncertainties.



Gilbert White-1, 06:30 PM 2/2/2003 ~0500, STS-107 Hazardous Materiai List

X-Sender; gwhite1@mail.hq.nasa.gov
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Sun, 02 Feb 2003 18:30;16 -0500 :
To: prutledg%r{l%nasa.gov- Faith Chandler <fchandle@hq.nasa.gov>
" From: Gilberf White-1 <gwh|te1@f2q.nas_;a.gov>
- Subject: STS-107 Hazardous Material List~

Fvt - . ,
Faith maybe you know how to get in touch with Victor?

| STS-107 Hazardous Material 2-02-03.doc ,
Gilbert White
Manager, International Space Station Operations

Office of Safety and Mission Assurance
(202) 358-0562 '

Mission Success Starts With Safety




(+/-)-2-Methyl-2, 4-pentanediol
(1H, 3H) -pyrimidinedione -
(2 -keto- 3 -deoxy-6-phosphogluccnate)
0-Nitrophenyl-beta-D~Galactopyranoside and
1 Potissium nitrate
1,2-Dichloroethane C2H4C12
1,4 dithio-DL -threitol .
1079% D-Glucose (Well 24)
10806 Fluconazole (Well 26) 4 ug/ml 0.08 ug ’
2 -Mercaptoethanel
2,3,5 Triphenyltetrazolium chlorlde(Well 12)
2-Mercaptoethanol
3 g/tissue)Mild tomoderateeye 1 0 1 None 1.0 ILastmodifiec
3enzalkonium wipes:
4G-63 Human osteosarcoma ¢ells
5-Bromo-4-chloro-3 -indolylphosphate . ‘
5-Nitro-6={ 1~ '-D) Rlbltylamlno 2 4 i
Adonitol (Well 16)
Agarose
Agarose Type VIl
Agrobacterium suspen51on in M8 medium
Alpha-MEM
Ammorium nitrate
Ammonium sulphate
Amphotericin - .
Armpicillin
" Arabinose
Arginine monchydrochloride
Ascorbic acid
- Ascorbic acid-2-phosphate
Agpartyl-t RNA synthetase isolated from
Bacitracin
bag¢terium Thermus thermophllus -
Batteries, lithium manganese dioxide
Benzalkénium chloride
beta-Glycerophospha,te
Biotin
Boric acid,

C3HIOTI/2-derived céll line (xs Brachyury)
Cadmium sulfate crystalllne

Caleium chloride.

Caleium chleride crvstal

Cal¢ium pantothenate

Calcium Phosphate, dibasic

Canamycin (antibiotic)

Cancidas (Well 1 2)

Carbéncillin

Casamino acids

Casein hydrolysate

Catalyst: titanium dioxide granules, .1 mm dia.
Cefotaxime ' . s
Cellcbiose

Chloramphenicol

Chioromethyl isothhiazolin -
Choroberizene {(D,)

Chromium potassium gulfate



Chromobacterium violaceum ATCC 12472
Ciprofloxacin HC1

Citrate

Citric acid monohydrate

Cobalt chloride

Cultisphere microcarriers

Cupric carbonate

Cupric sulfate -
Cycloheximide and

Cycloheximide and D-Glucose (Well 22)
Cytosine arabinoside (ara-o)
Dexamethasone

Dextrose _

D-Glucose (Well 24)

Dihydroxyacetone - phosphate (DHAP)
Dimethoxyethane Proprietary <1 .0 ml
Di-potassium hydrogen phosphate
Dodecyl dimethyamine oxide
Dodecylmal tosgide

puleitol - (WELL 15) .

Erythritol {(Well 20)

Esculin and

Ethylhydrocupreine hydrochlorlde (Well 3)
Fenichrome

Ferric Ammonium Citrate (Well 8)
Ferriec citrate

Ferritin Type I from Horse

Ferrcus sulfate

Fetal Bovine Sérum

Fetal calf seruth

Fluconazole (Well 2 1 )

Fluconwole (Well 23)

Fluorescent bulbs 8655 Mercury-100%
Fluercbenzene (I,)

Folic acid

Freon 11 S

Freon 22 . . i

-Freofi 502: azeotropic mixture of
Fungizone (amfphotericin-B)

Galactose (Well 2}

Gentamycid Amphotericin-B, 1000 UI
Gentamycin : ‘
Gentamycin sulphate

Glucose

Glutaraldehyde

Glycerol

Guanidine thiccyanate

Guanidinium isothiocyanate

Halon 1301

HECAMEG (detergent)

Hemicellulase

Hep tanetriol

HEPES, pH 7.5

Hexitol bisphosphate

Human liver fructose -1,6-bisphosphatase
Human parathyriod hormone 1-84



Hy gromycin

Hydrocortisone

Inhibitor BNAP (C1106PH7Na?2)
Insulin from bovine pancreas

Inulin '

Isopropanol
Isopropyl-beta-D-ThicGalactopyranoside (23)
Kanamycin

Lactate (and) -

Lactose

L-ascorbic acid-2- phosphate
L-Aspartic acid

Latmnculin A (1 UM) in” aquéous DMSO
L-Glutamic acid, monosodium salt
Lithium

Lithium aluminum tetrachloride
Lithium pexchlorate :
I-kginine

Lysine (Well 28)

Magnesium carbonate

Magnesium oxide

. Magrnesium sulfate.

Malonate (Well 9)

Maltose '

Manganese

Manganese chloride

Mannitol

Melezitose

Melibigse

Menadione Sodium Bisulfate Complex
Mercury '

Methyl isothiazolin .
Methyl-D-Glucoside

Molybdic acid, sodium salt

.Na acetate pH 4.6

Na Cacodylate

N-acetyl-D- glucosamlne

N- dodecylAdlmethyl phosphlne oxide
Niacin

Nidox: Flurblprofen nltroxylbutyl ester
Novobiocdin (Well 13)

Octylglucoside

ollagen coating (half slide surface)
"Ornithine (Well 30)

Oryzalin (1- 0 uM) in aqueous ethanol
Oxone

Palatinose _

Paraformaldehyde

P-Coumaric (Well 21)

Penicillin ¢ (Well 19) w/GPS A medium
Poly ethylene glyecol 400

Poly ethylene glycol 425
Polyethylene glycol 1000
Polyethylene glycol 4000
Polyethylene glycel 6000
Polymyxin.E (Well 1 1)



Polyvinyl chloride. .

Potassium aluminum sulfate 25.7% wiv
Potagssium benzoate . :

Potassium chromium sulfate 2.5% wlv

. Potassium citrate, monchydrate

Potassium hvdroxide ~
Potassium Iodate -
Potassium iodide

_ Potassium nitrate

Potassium phosphate
Potassium sodium tartrate, KNaC4H406

: Potassium sulfate

Prostaglandin E2
Proteose peptone
Pullulan (Well 24)
Pyridoxine HC1
Pyrodinium bahamense
Pyruvie Acid (Well 23)
Raffinose -
Raloxifine hydrochloride
retradecane

Rhamnose (Well 24)
Ribose

Saliein (wWell 18)
ske~tom~cin

Sodium acetate pH 4.8
Sodium bicdrbonate
Sodium. Chloride
Sodium EDTA

Sedium molybddte
Sodium pyruvate
Sodium selenite
Sodium Thicsulfate (and)
Sorbitol (
Streptomycin

Sucrose

Sulfuric acid
Tetracyc¢line
Tetradecarne 100%
Tetrahydrofuran -
THiamine.HC1

Thionyl chloride

Tin oxides. Dlatinum. Palladium
Tobramycin )

Tomaldehyde in PHEMD buffer
Tray-Vitek Fluconazole (Well 29) 0 ug/ml
Trehalose

TRIS, pH 7.5

Tris-HC1, pH 8.0

Tryptophan (Well 10)

Urea

Vancomycin

Xylitol

Xylose

Zinc carbonate

Zinc sulfate



R U

J Steven Newman, 03:10 PM 2/2/2003 -0500, Highly Secure PBMA-KMS Work Groups

X-Sender; snewman@mail.hg.nasa.gov )
X-Maiter: QUALCOMM Windows Eudora Version 4.3.2
Date: Sun, 02 Feb 2003 15:10:32 -0500
- To: boconnor@hg.nasa.gov ,
-From: J Steven Newman <snewman@hg.nasa.gov>
Subject: Highly Secure: PBMA-KMS Work Groups
- Ce: J"OKGI@ g.nasa.gov, prutled%(%hq.nasa.gov, swander@hq.nasa.gov,
: mkewales@hq.nasa.gov, bbihner@hq.nasa.gov

FYL Bryan

Working today with GRC/Chief Information Officer, Ares Carp, Intranets.com Corp, HQ/Clto
implement an enhanced security leve| for selected PBMA-KMS work group sites. We are
pressing to be operafional within 48 - 72 hours. Anticipate first supporting NASA SMA team(s)
(and working groups) with sensitive information/data sharing needs. _ .

- We can set up a standard secure site for your Cdlumbia Accideént Investigation Board on short
notice. The current 107 Team site has standard security.

1. Provides security for data behind NASA GRC firewali (protects data)
" 2. Provides user password protection. (one factor verification of user)

. Within a few days we hope to be able to provide ar enhaiiced security opﬁc_)n

1. Secure NASA firewall server (protects data) )
2. Secure socket layer E:rote_cﬁo_n (protects data in transit) :
3. Two factor strong authentication (helps verify the user is whom they say they are)
- password + secure token ID '

Please consider these capabilities among your obtio'ns. Standing by. -

[ status charts attached

R/Steve
. 358-1408

| PBMA-KMS 107 Support.ppt .
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jlemKe, 01:10 PM 2/2/2003 -0500, Independent MIB

X-Sender: 'Jemke%il.hq.nasa. ov )
- X-Mailer: dUALC Windows Eudora Version 4.3.2
Date: Sun, 02 Feb 2003 13:10:20 -0500
Tojlio d@hq.nasa.gov' pruﬂedg@h%.na_sa.gov,
"Wayne R, Frazier" <wirazier@ Q-nasa.gov>, <sbrookov@hq.nasa.gov>
From: flemke <jlemke hq.nasa.gov>
- Subject: Indepéndent MIB )

- Jim:
1st cut--short and sweet.
johnl .

John Lemke =~ .

Manager Sgstem Safety Engineering
NASA'HQ, Code QS -
- 202-358-0567 FAX 358-3104 .
ilemke@hq.nasa,gov . - . , . ) C .
Mission success sfands on the foundation of our unwavering commitment fo safety
._Administrator Sean O'Keefe January 2003 .
C5E
—=1Doc221.doc

7,

' PP S B - ) .o




There were several reasons why NASA developed'a policy of éppointing an Independent Mishap
Investigation Board for major shuttle mishaps. ‘ :

According to the Rogers® Commission Report:

“In a closed society other options are available; iri an. epen soclety - unless classified

matters are involved - other options are not, either as matter of law or as a practical

matter. In this case, a vigorous investigation and full disclosuré of the facts were

necessary. The way to deal with a failure of this magnitude is to disclose all the facts

fully and openly; to take immediate steps to correct mistakes that led to the failure; and to
. continue the program with renewed confidence and determination.

“For the first several days after the accident — possibly because of the trauma resulting-
from the accident - NASA appeared to be withholding information about the accident
from the public.” ‘

NASA believed strongly in the importarice of this openness. Even if NASA conducted and
independent internal investigation, it would still be subject to an appearance of conflict of
interest. Therefore, the Agency subsequently formalized a poli¢y of not investi gating itself for
major shuttle mishaps. :

- This policy also alloWed the Agency to take advantage of propositioned expertise from outside
the Agency. NASA formalized this policy in the late 80°s in the space Shuttle Contingency
Action Plan.



~ welcome@intranets.com, 02:46 AM 2/2/2003 +0000, Welcome to 107Tteam.intranets.com

From: "welcomeF\@intranets.com“ <welcome@intranets.com>
To; "Dr. Pete J. Rutledge” <pfut[edg@hq.nasa.gov>
X-for-your-own-intranet: http://pbma.hq.nasa.dov/index2.htmi
X-tor-help-with-Intranets mailto:suppo
Date: Sun, 02 Feb 2003 02:26:
X-mailer: FM&\H 4.0 4.03 (SMT412E7EF)

- Subject: Welcome to 107team.intranets.com . . .
X-OriginalArrivalTime: 02 Feb 2003 02:46:03.0010 (UTC) FILETIME=[39CDEEZ20:01C2CA85]

Dear Dr. Pete,
‘Welcome! Thank you for joining the 107 Team intranet site.

GETTING STARTED :
~As areminder, your Login Name is: drufiedge
if you forgot the password you selected, we'll email it to you at
your reguest, Just follow this link: : e e
ttp://107team .infranets.com/forgot.asp o T

enteryour p'ers_onal LU in Name and Password in the spat;_es"pl')?c')vided.
You will no longer need to use the Registration Code you were sent
when you were first invited to join. -

The site administrators for your intranet are Don Vebe!lio and Dr.
J. Steven Newman. .

To become familiar with how to use your intranet, please review the

NASA Getting Started: . o
httb://"lO?team.lntranets.com/helﬁ/uslto.asp?paqe=start.h_tm.l&admm=FaI's.e

To change your Logih Name or Password, go to Tools > Member Options

at the ieft of your infranet site.

To change an?/ of the personal information you entered du"r'i'ng registrafion,
read the details at: )

http://107tean.intranets.com/help/us/o.asp?page=mem.htm!&section=edit

We are constantly updating the applications and features in our intranet
servicé, and we welcome member feedback fo guide us in these efforts.
If you have suggestions for new or improved service features, please
click the Tell Us link at the bottom of your intranet home page and

tell us what you think! : . ‘

Regards, . o ) _ o

Steve Newman, PBMA Leader _ o

3




James Lioyd, 03:14 PM 2/25/2003 -0500, HCAT ACTION #140

X—Senderallcmi@omaiI.Iw_.nasa.gov * :
X-Mailer: QU MM Windows Eudora Version4.3.2
Date: Tue, 25 Feb 2003 15:14:45 -0500
To: hcai@hq.nasa.gov
- From: James Lloyd g’lioyd%hq.nasa.gow
Subject: HCAT ACTION #140" . ~
Ce:"Dr. Michael A. Greenfield” <michael.greenfield@hq.nasa.gov>, )
prutledg@hq.nasa.gov, Pepper Phillips <pphillip@mail.hg.nasa.gov>

Has thére been any update to this action from the HCAT (Action 140)7? B
At the time of this garticular response the USA MRB records were inaccessible and no
e

information could be obtained and maybe that situation has been cleared? If the records are
accessible, can we now obtain an answer te number 3 question in attached?

o

Jim

Colum.bia Major Overhauli.doc




” CJA1?1 NASA)" <rope ert.t.gaffne Nasa.gov>
h@ ”m'" <}mUH!P@ .Nasa E;O(V>i a.g.ﬁi)hjm S@’g y@ oV g

aodon, nasa.gov, gleg

cathy.r%?ner haasa.gov, @ng O

arc.n g
nasa.gov, bg ci arc.-nasa.gov, .
msfc.nasago v ab:kos.a.- apadfm:trfsJ@ sfc.nasa.go'v,
chunt@ma il.arc.nags. gov, ¢ de.dease ssc.nasa.gqv, d aH@WStf.nasa.gov,
Eric,G, H Pl asa; go_v, ZraR Abrg amy, 'Pl,na?sa gov,
frgdenckwba e jr@pi.nasa.gov-, h.w.beazu'ey arc.nasa. gov,
Jjack ve'c\:lhf'i%maﬂ.d fC.nasa gov,
PERRIN, -NNIS G. (JS
i

C-JA171 NAS, dennis ernn nasa ov>,
{ohn.? g’gs@@ivlv_ﬁasa._gov, luequer%tr(on wﬂkrn 89:'0 gp @ g
engelbert@m arc )

. O, 10 dissepp; Ng Region j °port. | spoke w with that off; ice
this INg and provideq the mformat:on they requesi d by fax, wash'
aware it woyq become_ a Situation Report, bt I'm giad we wera able to help
Keep the families ang Our coworkers jn the field from all the centers in
your prayers. , ~
30b Gaffney |
SC Efmier, ency Pre aredness Mana er
81 )43 50" Prep ¢
---Ori inal Messace__..

.%nathan B. lc\;/lulhn m
.nt Monday. “ebruary 03,
! a.h, _hr’Hips@!arc Nasa.goy: aodon ? hq. nasa gov aIee@hq hasa.goy:
fCl@%i’C Nasa.goy cathy. miﬂer@m SiC.nasa
bikos, apa adimatns g sfc. nasa.goy
:f%deas
renck w. b

@gsfc nasa gov:
e kee~ & SC.nas

qg. nasa gov aiee@hq nasa.gov;
mafl hq nasa gov

-r'Dn‘-- ~




GAFFNEY, ROBERT T. (J_s_c-.JA{ 71) (NASA), 03:39 PM 2/3/2003 -0600, RE: FW: Incident Report 1, |

pagnuo@ 0p200 gsfc. nasaEgov Patrick.A Hancock. 1@gsfc.nasa.gov;
Jim.Carter. ms ¢.nasa.gov, Edwin.Jones@msfc.nasa.gov,
_john.rodgers@hg.nasa.gov; bnotie @mail.arc.nasa.gov;

a{eq_ I:;\vale"ls sfc nasa ov; L. middleton@larc.nasa.gov; ROEH,

C., i C—JA1?1) NASA) h[illp J-nessler.1 @gsfc .Nasa.gov;

- pete. alien msfc roert@hq. nasa gov;
astowes asa.gov; Emest.M.Gra am@msfc.nasa.gov;
dan. thomas%}hq nasa.gov; g.m.watson@lafc.nasa.gov;

rdilustr hg.nasa. gov hstewari@hq.nasa.gov; Al?emt %1 .nasa.qe
- Cc: wh h .nasa:gov, oconnor@hq nasa.gov; GAFF BERT

JSC-JAT71) (NASAY; pru ledg@hqg.nasa.gov

Dugject( Cl;vgd FW Incident ReporH Possible Dlscovery Shuttle Columbla
" Debris

Importance: High '

.hasa.gov; jlabrecq@hg.nasa.qov; che

" Informatiop status on Columbia Debris from Georgia. Regards: Jon
->From: FEMA'OPERATIONS CENTER <FEMA OPERATIONS. CENTER@fema. gov>
>To: Action Oﬁ'” icer <ActionOfficer@fema.govs,
> "AOC (E-maif)"
> 4:,51?\I stenos@hada-aos.army. pentagon mil>,
> GOPS <ARNGOPS@ngb.army.mil>
> "BBS Submissions (E-mail) (E-mail)" <BBSSubmissmns@fema gov>,
> "Bothell MOC (E maE) (E- mall " <Bothel. MOC@fema.gov>,
> "Brtan Montg (E-mail)” <bnan montgomery@fema.gov>,
> Cameron, Bruce'
> <Bruce.Cameron@fema. gov>,
> Charles Stewart <Charles. Stewart@navy mil>,
"D'Araujo, Jack” <Jack D'Araujo@féma.gov>,
David Fleilschman -
<David_Fleischman@hud 90v>
"N&bbi Yamanaka (E-mail)

""Bénton MOC (E-mail
<Denton MOC@femadov>, -
;'JDC?Ever MOC. matl) <Denver. MOC@fema gov>,

-

>

>

h-

>

>

>

>

>

> . -<r§ dlv%hq doe ov> "DOEHQEOC SE mail)" <DOEHQEOC@OEM. DOE GOV>,
> "D CENTE] R (E-mail)" <doi_watch_center@ios.doi.gov>,

> Earman, Margie" <Marg:e Earman@fema gov>, '
> "Edward Massirno (E-mail 2

> <Edward.C.Massimo@HQ02.USACE . ARMY.ML>,

> EMAC <emac@adem state.ar.us>,

> "EPA-EOC HQ (E-mail)" <EOC EPAHQ@epa gov>, EST- D!R

> <EST}—:[():I(I§ fema. 0v> - " <bgay@f

> " onnie Gay (E-mail)" <bgay@fcc. ov>,

> FEMADESKR Py ad g

>
> . "GRACE. SHEFFEY (E-mail)"

> <GRACE.SHEFFEY@FNS USDA_GOV>

>.  "GSA Montgomery (E-mail)"

> <kathy. montgomery@ sa.gov>, _

> gsa nsep@gsa. gov -mail)" _

> sa.nsep@gsa.gov> -
> ess, Charles" <Charles.Hess@fema. gov>,

> "Homeland Security (E- -mail)” <ohscc@who. eop gov>

> "HUD McCarthy. (E- mal

> ' <bruce_e._mccarth hud gov>,

> "HUD O’ﬂ:\er (E-mail)" <jan c er@hud.'gov>,

> "James Lioyd (E- mau)" <JL'IbyH@§ g.nasa.gov>,

> "Jerry Ostendorf E-mail}"
> Jerry .ostendorf@emd.state.ia.us>,
> "Jonathan Mullin TE-mail)"

> <IJMUlin@hg. nasa. gov>,

<FEMADESKREPS§ema ov>,




GAFFNEY, ROBERT T. (JSC-JA171) (NASA), 03:39 PM 2/3/2003 -0600, RE: FW: Incident Report 1; |

"KarenMa uire (E-mail)" <karen.maguire@usda.gov>,
"Lowder, Michael" <Michael.Lowder@fema.gov>,
"Maynard MOC (E- -mail)"

<Maynard. MOC@fema.gov>,

"Naval District, Washington - Securlty and LE Dir."

~ <Stewart, Charles ndw na m[l>

- INGSH(E-mail)" @

"NIGHT 1 (E- maif "<NI HT1@USAREDCROSS ORG>,

“NOFE Lewia (E‘ mail)’ <plewis @USAD.GOV>
"NORTHCOM LNO Todd Chamberlain {(E-mail)"
<todd. chambeﬂazn@ s.pentagon.mil>,
“*NORTHCOM Robe Price (E-mail)"
<robert. nce NORTHCOM.mit>,
‘ "Paolin atch E mall "
<paglin.hatch
"ROSTOSKY: mall "
<ROSTOSKYC USA.REDCROSS. ORG>
"Russeli, Barbara
<Barbara. Russel fema. ov>,
"Thomasville MOC (E-mai
- <Thémasville. MOC@fema.gov>,
"Zenisinger, Larry"
<Lafr nsinger@fema.gov>,
"DOD/DOMS crosse (E-mail)"
<thomas lacrasse@doms.army.mil>, .
"DOMS (E-mall)’ <foxhole@doins army mil>,
DOMS Sullivan <ricki. sullivan@doms drmy.mil>,
"Porter, Larry"
<Larry Portér@fema.gov>,
"Riddle Margaret" rgaret.Riddle@fema.gov>,
"DOT Benini (E- mali)“ <Janet benini@rspa.dof.gov>,
"DOT Carney (E-mail)"
<brian., carney rspa.dot.gov>,
"DOT Medigovich (E-mail)"
<bill, med| owc l:@rspa .dot.gov>,

"DOT OP mail)"
<tio€-01 rszoa do gov>
"DOT O E- man " <tioc-02 E{a .dot.q

"HOWARD, EDWARDS (E-mai D EDWARDS %rma dot gov>,
"USACE Acostd (E-mail)" <louis a. acosta@HQOQ USACE.
"USACE Aguilera (E-mail)" <karen.durham-aguilerai@usace.army. rmI>
-"USACE Gilmore (E-mail)" <george.l.gilmore@usace army.mil>~
"USACE Hecker ( mall) <edward j.hecker@usace.army.mil>,
"USACE irwin (E- mall?" <william.e.irwin@usace.army.mil>,
"USACE Mlller (E-mail)” <lizbeth.h.miller@usace.army. mil>,
USACE O .
- <ce—uoc@usace army.mil>
>Subjec(t; FW: incident Report 1, Possible Discovery Shuitle Columbia Débris

>Date; Mon, 3 Feb 2003 12:54:14 -0500
'>X Mailer: Internet Mail Service (5.5. 2656 59)

VVVVV-VVVVVVVV‘VVV'VVVV‘VVVVVVV‘VVVVVV‘\(VVVVV-VVVVVVVVVV

A%

>
>
- >> —Original Message—--—«
> > From: Dupree, Annette
> > Sent; Monda?( Februa 03, 2003.1: 01 PM
>>To; R4-INCIDENT-LJ
> > Subject;  Incident Report 1, Possible Discovery Shuttle Columbia

> > Debns (GA)
> >
>> Aﬁached is the above incident report.




.'. .

_ GAFFNEY, ROBERT T. (JSC-JA171) (NASA), 03:39 PM 2/3/2003 -0600, RE: FW: Incident Report 1, |

> >
: > <<Shuttle debris 02-03-03.doc>>
>
> > Annette Dupree :
> > Emergency Management Program Specialist
> > R4, Response and Recovery Division
> > Response Operations Branch
>> 402 8, Pinetree Blvd. -
> > Thomasville, GA 31792
> > v 229/225-4579
> > f. 229/225-4687

> > :

> > .

Jonathan B. Mullin .

Manager Operational Safety ] ' ‘
Emergency Preparedness Coordinator L
Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589 -

‘FAX (202) 358-3104 .

"Mission Success Starts with Safety”




James Lioyd, 06:27 PM 2/2/2003 -0500, Commit to Paper

X-Sender’ 'ilcjj&fl_dc@maif.h,:nasa.gov .
X-Mailer: QUAL COMM Windows Eudora Versioh 4.3.2
- Date: Sun, 02 Feb 2003 18:27:50 -0500

To: mcard@hq.nasa.gov -

From: Jamés Lloyd ;j oyd@hg.nasa.gov>

Subject: Commit'to Paper’ :

Mike,

[would suggest that you take your understandin
assessment of Celumbia and write it down for use when you

Jim
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Phil Napala, 12:12 PM 2/3/2003 +0000, Orbital Debris Information

To: <wfrazier@hq.nasa.gov> _ L
. CC: <prutledg@hq.nasa.gov>, <jlloyd@hgq.nasa.gov>, <mulin@hq.nasa.gov>,
<yolanda.y.marshali@nasa.gov>, <jlemke g.nasa.gov>
X-your-intranef: http://107t€am.infranefs.com
X-Intranets-helpdesk: mailfohelp@intranets.com
Date: Mon, 03 Feb 2003 12:12:
- X-mailer: AspMail 4.0 4.03 (SMT412E7EF)
Subject: Orbital Debris Information

From: Phil Na%Ia <pnapala@hq.nasa.gov>

X-OriginalArrivalTime: 03 Feb 2003 12:12:43.0210 (UTC) FILETIME=[8DEA7AAQ:01C2CB7D]

Wayne,

The amount of debris ffom Shuttle and the collection effort is an opportunity
to update our survive/demise models.

We need to think about what data we need to ask for in order to.create a
standard data sheet for all debris found. .

Perhaps, we could get JSC and KSC to develop a palm pilot data collection
checksheet to be passed out to all collection teams. ’

THis information could be use to help determine STS107 failure mode and also

aid in developing better ways to protect the public on future NASA missions
both in estimating debris field and better design for minimal damage.

Phil

Prinfard for Pafa Ritladmms <Dafoy | i rfle ed om0 o o on e oo



Jonathan B. Mullin, 12:19 PM 2/4/2003 -0500, Fwd: Foam problem

X-Sender: muihn@maﬂ .hqg.nasa.gov

X-Mailer: QUALC Windows udora Version 4,32
Date: Tue, 04 Feb 2003 12:19:41 -0500

To: Pete Rutledge <Blruﬂedg @h nasa gov>

From: "Jonathan B. Mullin™ <jimul ln@hq nasa.gov>

Subject: Fwd: Foam probl em

Here is an idea. Jon
From: "Cardinale-1, Michael" <MlchaefACardfna!e@nasa gov>
To: "Frazier, Wayne" <wifrazier@mail .ng.nasa.gov>,
"Mullin, Jonathan" <Jmulhn mail.hq.nasa. gov>
Subject: Foam problem
Date: Tue, 4 Feb 2003 10:23:59 -0500
X-Mailer: Internet Mail Service (5.5.2653. 19)

I'm sure the idea has already come up, but has anyone considered using some

- type of *hair net' to wrap the ET and suppress delaminating foam?

Mike
Jonathan B, Mullin
Manager Operational Safety
Emérgency Preparedness Coordinator L
Headquartéers Nattonal Aeronautlcs and Space Administration
Phone (202) 358-05 : .
FAX (202 358 3104

"Mission Success Starts with Safety"
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" Pepper Phillips, 03:33 PM 2/5/2003 -0500, Fwd: RE: HCAT Question

X-Sender:; pphilg?%maﬂ.hq.nasa. ov
X:Mailer: QUAL A Windows Eudora Version 4.3.2
_[lgate: Vgeg. g@ShFeb 2003 15;{?3:35@-?{1)500

o: prufle .nasa.gov, jlloy .nasa.gov
Fror]er; Pel?ger Pciﬂlli 5 <g phIJIlipy hq.ﬁasa.go%>
Subject: Fwd: RE: HCAT Question .

Pete/Jim, o :
lwould like to forward this answer to the HCAT for action 'closure...OK?

Pepper

X-Sender; mstamate@mail.hq.nasa.gov ) ‘
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Wed, 05 Feb 2003 15:27:18-0500 |

To: Pepper Phillips <pphillip@hq.nasa.gov>

From: Michael Stamatelatos <mstamate@hq.nasa.gov>
Subject: Fwd: RE: HCAT Question

Cc: pete.rutledge@hq.nasa.gov.

Pepper: ,

Jar? FE)?ail'sbar_:k is the current acting Shuttie PRA project manager.

I\Hfflis han‘slwer is given below. )
chael

From: "RAILSBACK, JAN (JSC-NX) (NASA)" <jan.railsback-1@nasa.gov>
To: "Michael Stamatelatos™ <mstamate@fig.nasa,gov> ,
Ce: "BOYER, ROGER L. (JSC-NC) (SAIC)" <roger.].boyer1@jsc.nasa.gov>,
"Dennis Mocre &E~qul)" <Dennis.R.Moore@mmsfc.iasa.gov>
- Subject: RE: HCAT Question o T
Date;: Wed, 5 Feb 2003 13;51:11 -0600.
X-Mailer: Internet Mail Service (5.5.2653.19)

Michael,

The answer is, yes, we do consider the probability of Féréign Object Debris hits to the Orbiter TPS, but
we raké no distinction regarding where the debris came from. The debris could come from anywhere on
the vehicle during ascenit, micrometeoroid and orbital debris (MMOD) from on-orbit, and debris from the
runway during Landing/Decéleration.

We also have a inodel for the probability of loss of External Tank (ET) insutation, but only in regards to
overheating of the ET due {0 the oss of insulation: This is 2 MSFC model.

if you need a mere in-depth answer,' let me know.

Jan W, Railsback

Lead Analyst

Safety, Reliability, and Quality Assurance

Advanced Programs and Analysis Division

Ph: 281-483-7265

Fax: 281-244-2318

jan.railsback-{@nasa.gov_
----- Original Message+---- : .
From: Michael Stamatelatos [mailto: mstamate@hg.nasa.gov]
Sent: Wednesday, February 05, 2003 1:06 PM -
To: RAILSBACK, JAN (JSC-NX) (NASA); BOYER, ROGER L. (JSC-NC) (SAIC)
Subject: Fwd: HCAT Question .
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Pepper Phillips, 03:33 PM 2/5/2003 -0500, Fwd: RE: HCAT Question

i -Importance High '

: Jan/Roger
HCAT is .askfng the following question: _
"Was th% pl‘?,t-.?”ﬁal of Foreign Object Debris impact damage considered in the existing
model?" . ‘

I'need an official answer ASAP.

Thanks
Eﬂ}ib*****************k****************************
Dr Michael Stamatelatos
nager ency Risk Assessment Program
ua ers - Majl Code QF
Off ce of Sa gand Mission Assurance
300 E Street,
Washington, DC 20024
- Phene: 202/358-1668 Fax: 202/358-2778
E-mail: Michael. G.Stamatelatos @nasa.gov
Pledse note chagge in e-majl address

L1 e 3ok ok g o e et ok e ke o ek ******************** Fodode Rk

"Mission success starts with safety”

***********************************k***************

Dr. Mlchaei Stamatelstos '
ager l?en?_%( Risk Ass’essment Program

Headquarters - Mail Code QE

Offlce af Sa 2] é/ and Mission Assurance

300 E Street,

Washm on, DC 20024

Phohie 202/358-1668 Fax: 202/358 2778
E-mail: Michael.G. Stamatelatos@nasa.gov
(Please note change in e-mail address

**********************gli*******************2******

- "Mission success starts with safety"
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Michae! Stamatelatos; 03:27 PM 2/5[2003'-0500, Fwd: RE:-HCAT Questibn

X-Sender; mstamate@matl .hg.nasa.gov
X-Mailer: QUALCO indows Eudora Version 4.3.2
Date: Wed, 05 Feb 2003 15:27:18 -0500

~To: Pepper Phillips <pphillip@hq.nasa.
From: Michael S%ma%g!ato% <n$stamaf%@hq nasa.gov>

Subject; Fwd: RE: HCAT Question
5 %03 pete ruﬂedge@hq nasa. gov

Jan E{alsback is the current acting Shuttle PRA préject manager.
I\HAIS hanslwer is given béelow. :
ichae

From: "RALSBACK JAN (JSC-NX) (NASA)" <jan. raflsback:1@nasa. gov>

‘To: "Michael Stamalelatos™ <mstamate g.nasa.gov>

-Ca: "BOYER, ROGER L. (JSC- NC) (SA N{;qo er. boyer‘l@;sc hasa.gov>,
“Dennis Moore (E- -matl)" <Denn:s R.Moore@msfe.nasa.gov>

‘ Subject: RE: HCAT Question
Date: Wed, 5 Feb 2003 13:51:11 -0600
X-Mailer: Internet Mail Service (5.5.2653.19)

Michael,

The answer is, yes, we ‘do consider the probability of Foreign Object Debns hits to the Orhitér TPS, but we
make no distinction regarding where the debris came from. The debris coutd come from anywhere on the
vehicle during ascerit, micrometeoroid and orbital debris (MMOD) from on-orbit; and debns from the

runway during Landing/Deceleration.

We also have a model for the probability of foss of Extemnal Tank (ET) insulation, but only in regards to
overheating of the ET due to the loss of insulation. This is 2 MSFC moadel. :

If you need a more in-depth answer, let me know. _

Jan W. Railsback

Lead Analyst

Safety, Reliability, and Quality Assurance
Advanced Programs and Analysis Division
Ph: 281-483-7265

Fax: 281-244-2318

;an.ra:!sback-‘i@nasa gov

'From Michael Stamatelatos [mailto: mstamate@hq.nasa. govl

Sent: Wednesday, February 05, 2003 1:06 PM
To: RAILSBACK, JAN (JSC-NX) (NASA) BOYER, ROGER L. (JSC-NC) (SAIC)

Subject: Fwd: HCAT Question
Importance: High

.Jan/Ro"ger:

HCAT is asking the following question:

"Was the potentlal of Foreign Object Debris impact damage conSIdered in the existing
PRA model?’ _

l.need an official answer ASAP.

Thanks,
Michael
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Michael Stamatelatos, 03:27 PM 2/5/2003 -0500, Fwd: RE: HCAT Question

*************************ﬂ************************* v

Df. Michael Stamatelatos
Manager, er_t;l:_kx Risk Assessment Program
uare

NASA Hea ag rs - Mail Code QE -
Qffice of Safety and Mission Assurance
300 E Street, SW

Washingtoh, DC 20024 ’

Phone: 202/358-1668 Fax: 202/358-2778

E-mail:. Michael,G.Stamatelatos@nasa.gov
- *(E-Iease note change in e-mail address
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"Mission success starts with safety”

***************************************************

Dr. Michael Stamatelatos ’

Manager, A encﬁy Risk Assessment Program

NASA Hea gua ers - Mail Cade QE

Office of Safety and Mission Assurance

300 E Street, SW

Washingten, DC 20024 ,

Phone: 202/358-1668 Fax: 202/358-2778

E-mail. Michael.G.Stamatelatos@nasa.gov
cersiblease note change in e-mail address
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"Mission success starts with safety”
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